High-Throughput Protein Analysis Using Negative Stain Electron Microscopy and 2D Classification.
High-throughput protein expression and purification allows for fast triaging of several constructs based on expression levels, protein integrity, and solubility. While this technology has been successfully adopted to prioritize constructs for structural biology, it could not inform on important biochemical properties such as domain architecture, homogeneity, and flexibility. Negative staining electron microscopy can be used to quickly evaluate these properties and, if coupled to single particle analysis, can inform on the architecture and conformational state of nearly any protein sample. Here we describe a protocol for negative stain sample preparation, imaging, and two-dimensional (2D) data analysis applicable to a variety of protein complexes. We discuss in more detail a specific application of this technology to large molecule studies to determine the binding sites of individual antibodies on target antigens.